Expression of nitrate transporter genes in tomato colonized by an arbuscular mycorrhizal fungus.
PCR amplifications using tomato DNA and degenerate oligonucleotide primers allowed identification of a new putative nitrate transporter, termed NRT2;3. Its sequence showed typical motifs of a high affinity nitrate transporter of the Major Facilitator Superfamily (MFS). The formation of its mRNA was positively controlled by nitrate, and negatively by ammonium, but not by glutamine. In situ hybridization experiments showed that this transporter was mainly expressed in rhizodermal cells. Results from expression studies with two other nitrate transporters, LeNRT1;1 and LeNRT2;1, were essentially in accord with data of the literature. In roots colonized by the arbuscular mycorrhizal fungus Glomus intraradices Sy167, transcript formation of NRT2;3 extended to the inner cortical cells where the fungal structures, arbuscules and vesicles, were concentrated. Northern analyses indicated that the expression of only NRT2;3 among the transporters assayed was higher in AMF colonized tomato roots than in non-colonized controls. AMF-colonization caused a significant expression of a nitrate reductase gene of G. intraradices. The results may mean that AMF-colonization positively affects nitrate uptake from soil and nitrate allocation to the plant partner, probably mediated preferentially by LeNRT2;3. In addition, part of the nitrate taken up is reduced by the fungal partner itself and may then be transferred, when in excess, as glutamine to the plant symbiotic partner.